INTRODUCTION
Congenital mesoblastic nephroma (CMN) is a rare tumor with an estimated incidence of about 8/million in children under 15 years of life. 1 It is, however, the most common renal tumor in neonates, with more than 80% of CMN tumors presenting in the neonatal period. 2 In 1967, Bolande et al. 3 described CMN as a separate entity from congenital Wilms' tumor and it is now considered a generally benign renal tumor (as opposed to its variant, the atypical mesoblastic nephroma; AMN). Nephrectomy alone is the treatment of choice with a reported survival of over 98%. 4 Hypertension has been reported with many renal tumors, with or without hyper-reninemia. To date, only nine patients with CMN and hypertension have been reported, out of which six were neonates. 5, 6 We describe the clinical presentation and discuss the findings on abdominal imaging in a 30-week gestation infant with hypertension and CMN.
CASE PRESENTATION
A premature male infant, conceived by in vitro fertilization, was born to a G8A7 42-year-old woman after 30-week gestation. Pregnancy was complicated with polyhydramnios, detected on antenatal scan at 28 weeks. Preterm labor at 30 weeks was followed by delivery by cesarean section due to breech presentation. The baby was born in good condition, with Apgar scores of 8 and 9 at 1 and 5 minutes respectively. Birth weight was 1835 g (90th percentile). Physical examination at birth was reported normal.
On admission to the NICU, there were no cardiorespiratory concerns apart from an initial blood pressure of 68/46 mmHg (normal range 45 to 60/25 to 38). On the second day of life, the baby was started on caffeine and nasal CPAP for treatment of apnea of prematurity. His blood pressure increased over the next few days, to 89/68 mmHg. Physical examination at this stage revealed an abdominal mass on the right side. Urine output and routine urine analysis was normal.
An abdominal ultrasound (US) scan revealed an echogenic mass in the upper pole of the right kidney. The outer part of the mass showed concentric hyper-and hypoechoic layering. Its center was of slightly lower echogenicity (Figures 1 and 2 ). Blood flow was shown in the mass and in the hypoechoic peripheral layer on color Doppler US. The lower pole of the right kidney, left kidney and adrenals were normal.
Computed tomography (CT) scan of the abdomen confirmed the presence of a low attenuation mass in the upper pole of the right kidney measuring 4.3 Â 3 Â 3 cm (Figures 3 and 4) . The right renal artery was stretched around the inferior part of the mass. CT scan of the chest was normal.
The CBC, serum electrolytes, coagulation profile, creatinine, thyroid profile, 17 OHP and urinary VMA and HVA were also normal. However, the plasma renin was elevated to 54.2 ng/l/s (lab ref value <3.22 ng/l/s). Ionized calcium was borderline high initially at 1.39 mmol/l (0.9 to 1.3 mmol/l) but repeat samples were within normal range. Escalating doses of hydralazine were used preoperatively for treatment of hypertension with marginal response.
In view of the age of the patient, findings on imaging studies and biochemical tests, a provisional diagnosis of typical CMN was made and the patient underwent right nephrectomy on day 20 of life. Postoperative course was uneventful and the blood pressure and renin concentration normalized within a few days after surgery.
The pathological findings were consistent with typical CMN. The patient is now 2 years old and has had no medical concerns since the neonatal period.
DISCUSSION
Although CMN is a rare tumor, it is the most common renal tumor under 6 months of age.
1 Hypertension due to hyper-reninism has only been reported in nine cases of CMN, of which six were neonates. In all the reported cases, including the present one, the blood pressure and renin normalized postoperatively. Renin production in CMN may be primarily from the tumor tissue or as a result of compression of normal glomeruli and local ischemia causing proliferation of juxtaglomerular cells and hyperreninemia. 5 It is imperative that CMN be considered in the differential diagnosis of hypertension in the neonatal period and imaging and renin concentration be obtained.
In total, 80% of CMN present in the neonatal period, as did our patient. Although the most common presentation is an asymptomatic abdominal mass, other clinical features include hematuria, proteinuria, polyuria, vomiting, jaundice, dehydration, azotemia and electrolyte disturbances. 2 None of these were seen in our patient. Hypercalcemia has been reported in patients with CMN 1,2 and although the first ionized calcium in our patient was borderline high, the repeat samples were within normal limits. It is important to note that hypercalcemia may appear late due to the usual nadir in calcium levels immediately following birth, and this may have been responsible for mortality in some cases. Coagulation abnormality in the form of an acquired Von Willebrand disease has also been reported. 
Some cases of CMN present in the antenatal period with polyhydramnios (10%).
1 This is thought to be related to impaired GI function, increased renal blood flow or impaired renal concentrating ability with or without hypercalcemia. 1 In our case, polyhydramnios was noted on antenatal scan at 28 weeks. It is judicious to evaluate the fetal renal tract thoroughly in all cases with polyhydramnios. Preterm labor is also a common perinatal presentation and is most likely related to polyhydramnios. Other rare perinatal presentations include hydrops fetalis, tumor rupture causing hemoperitoneum and shock, DIC, congestive cardiac failure due to hypertension or AV shunting or associated congenital abnormalities like solitary kidney and crossed renal ectopia. 2 Imaging plays an important role not only in the detection of renal tumors but also in the process of differential diagnosis. Cystic renal masses are well delineated by ultrasonography but solid lesions require further evaluation by CT or magnetic resonance imaging (MRI). 2 On US imaging, CMN appears typically as a welldefined, solid, homogeneous lesion of a fine to medium coarse basic texture. 7 There may be some heterogeneity due to hypoechoic areas of hemorrhage or necrosis, which were not seen in our case. A distinctive ''ring sign'' may be seen in typical intrarenal CMN, as in our patient. The hypoechoic ring surrounding the tumor with a Doppler signal indicating blood flow can be confirmed by pathology to be vascular. 6, 8 Wilms' tumor manifests as a solid intrarenal mass with a pseudocapsule and distortion of the renal parenchyma and collecting system. It does not typically encase or elevate the aorta as does a neuroblastoma. 9 Heterogeneous echogenicity represents hemorrhage, fat, necrosis or calcification. CT demonstrates the heterogeneous mass and nodal metastases, as well as areas of calcification and occasionally fat. At MRI, Wilms' tumor demonstrates low-signal intensity on T1-weighted images and high-signal intensity on T2-weighted images. 1, 9 It may be impossible to distinguish congenital mesoblastic nephroma from Wilms' tumor by any radiographic study. 2 Earlier presentation and usual unilateral involvement may suggest mesoblastic nephroma, but histology is the only means of confirming the diagnosis. CT and MR imaging can be useful in differentiating CMN from other renal tumors like nephroblastomatosis, renal cell carcinoma and rhabdoid tumor. The presence of significant heterogeneity, subcapsular fluid collections or retroperitoneal adenopathy would suggest a malignant tumor rather than CMN. 10 Although most cases of CMN have been diagnosed postnatally, with advances in imaging technology, an increasing number of cases are being detected on antenatal scans. Irsutti et al. 11 have discussed the antenatal US and MRI features of CMN.
Histology is the most important diagnostic and prognostic factor in CMN. 1 In contrast to classical CMN, some of the variants may exhibit aggressive behavior. Recurrence and metastasis are rare (much less than 1%) except in atypical mesoblastic nephroma (aggressive cellular variant; AMN).
2,12 Beckwith 13 has reported the largest series of children with metastasis or recurrence in mesoblastic nephroma. Out of 330 patients reported, 17 had relapse and eight had metastasis. It is important to note that relapse in all cases but one was seen within a year of resection and Beckwith has stressed that close monitoring in such cases be continued for at least a year. Typical CMN only requires surgical excision; adjuvant chemotherapy and radiation should be reserved for patients with AMN and evidence of aggressive behavior. In addition to histology, prognosis may be affected by other associated complications like preterm labor, premature rupture of membranes and dystocia. 1 Rarely the development of hydrops fetalis, tumor rupture, DIC and untreated hypercalcemia may have significant implications. 2 This case highlights the importance of a thorough evaluation of fetal renal tract in all cases of polyhydramnios and early evaluation of neonatal hypertension. CMN should always be considered in the differential diagnosis of hypertension in the neonatal period. Although renal imaging with US, CT and MR may be useful in differentiating other renal tumors from CMN, Wilms' tumor may be indistinguishable and can be ruled out only by histology.
